Doxorubicin dose for congestive heart failure modeling and the use of general ultrasound equipment for evaluation in rats. Longitudinal in vivo study.
For the evaluation of the congestive heart failure (CHF) in rat models, the use of special equipment for echocardiography for dynamic evaluation is suggested. The optimal doxorubicin dose for CHF induction has still not been established. The aims of our study was to find a reliable doxorubicin CHF rat model using a general ultrasound (US) equipment for in vivo ultrasound examination of the systemic circulation, to establish the optimal doxorubicin dose, and to assess the feasibility of US guided administration of the drug. Sixty Wistar rats, weighing 180-200 g were assigned to 3 groups (n=20 in each): group A - 4 time intraperitoneal doxorubicin "Sigma"administration, cumulative dose 2.49 mg/animal or 12.45 mg/kg; group B and 5 time doxorubicin administration, cumulative dose 3.03 mg/animal or 15.15 mg/kg; and group C- controls (injected same volume of saline). Dynamic US using linear 12 MHz transducer was used to establish the CHF modifications. Two rats with CHF were injected under US guidance in the pleural cavity with 0.06 ml cardiotropic drug levosimendan and two rats in the pericardial cavity. We established the optimal cumulative doxorubicin dose for CHF induction at 12.45 mg/kg. At a higher dose, more than 40% of animals died. A lower dose did not induce significant clinical and US CHF criteria. Congestion (followed by weight gain) led to lower animal mortality. Preliminary results indicate a similar positive cardioprotective effect of drug injection into pericardial and pleural cavities under US guidance, demonstrating that this technique is useful for drug administration. US is an effective modality for in vivo monitoring of the rat organs for the study of cardiovascular function or for drug administration under US guidance. Suggested model (optimal dose of doxorubicin for simulation of CHF of 2.5 mg/animal, a cumulative dose of 12.45 mg/kg in 4 injections every 3 days) can be used for research purposes.